individuals whose host defence mechanisms have been depressed by irradiation, corticosteroids, immunosuppressive drugs and other forms of therapy. Under normal circumstances, however, the occurrence of infection following an injection is rare. In a clinical investigation we observed no evidence of infection following 2654 injections when no sterilization of the mucosa had been made.
The mechanical removal of bacteria by dry swabbing and the 15-second application of an antiseptic such as Hibitane (0.5% in 70% alcohol) will eliminate or significantly reduce the bacterial population on the oral mucosa (Blake & Forman 1967) . When considered bacteriologically such a procedure will minimize the risk of infection and disease. However, the clinical value of applying an antiseptic to the mucosa is impossible to ascertain since, even when not applied, the occurrence ofcomplications following injection are extremely rare. In conclusion, therefore, the application of an antiseptic to the mucosa before injection would appear to be questionable except for patients in whom special hazards are known to exist. Sterilization is a term which is misused and misunderstood by dentists in general, and serum hepatitis is an extraordinary disease almost every aspect of which is perplexing and problematical. Sterility means the complete destruction, or removal, of all forms of life. It is an absolute term, largely irrelevant to the everyday practice of dentistry. The recommended sterilization procedures are designed to produce instruments which are safe for the purpose for which we intend to use them (Kelsey 1972) ; whether they are sterile or not remains unknown, almost impossible to prove, and of no consequence. The various methods of sterilization and disinfection are tested, usually, by submitting bacteria or their spores to a certain treatment and then examining them to see if they are still capable of reproduction. Comparable tests with viruses are more exacting and this is particularly so in the case of serum hepatitis virus since the only source of the virus is serum from an individual with the disease, or a carrier, and the only way of finding out if a certain procedure has inactivated the virus is to inject it into human volunteers. Progress in transferring the disease to primates or culturing the virus in fetal liver cells may soon provide satisfactory alternatives (World Health Organization 1973) .
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The causative agent of serum hepatitis was first detected in the serum of an Australian aborigine some ten years ago (Blumberg et al. 1965) and has been the subject of intensive research since that time. Australia antigen is now known to consist of particles which are sufficiently distinctive in size and shape to be positively identified in electronmicrographs (Cossart 1971) . Early work established that the particle consisted of lipid and protein, and the recent demonstration of the presence of small amounts of carbohydrate (Burrell et al. 1973) , which acts as a structural stabilizer, explains the resistance of the particle to destruction by heat, lipid solvents, enzymes and protein denaturants.
Infectivity is a crucial property of viruses which, fortunately, is lost early when they are subjected to damaging agents. Serum hepatitis virus, however, is not inactivated by heating at 60°C for ten hours and it survives at room temperature for at least six months. Quoted thermal death times (Rubbo & Gardner 1965) are 5 minutes at 100°C, 2 minutes at 121°C and less than 1 minute at 132°C for moist heat; and 4 minutes at 1600C and less than 1 minute at 180°C for dry heat. Thus, with care, it is possible to inactivate the particle with boiling water but steam, with its higher temperature, its wealth of latent heat, and excellent powers of penetration due to the great contraction in volume which takes place when it condenses to water, is much to be preferred. All the possible errors in sterilizing instruments oneself are eliminated by using pre-sterilized, disposable equivalents. For small inexpensive items such as needles, which are apt to be imperfectly sterilized due to blood and air bubbles in the lumen, the use of disposables is strongly recommended and should eliminate the risk of transmitting serum hepatitis. Unfortunately there are certain individuals who cannot bring themselves to throw away anything, even items designed expressly to be thrown away, and the disgraceful practices of re-using disposable needles and part-used cartridges of local analgesic solutions are still with us.
The risk of transmitting serum hepatitis in dental practice is, of course, by no means confined to the problem of sterilizing instruments. Only minute quantities of blood are required to transmit the disease and in a large proportion of cases of serum hepatitis there is no history of parenteral exposure. In a study employing human volunteers (Barker et al. 1970 ) and using pooled plasma which had been preserved for 15 years at -20°C, it was found that 1 ml of a 1 in 10 000 dilution of the plasma caused icteric hepatitis and 1 ml of a 1 in 10 000 000 dilution caused a virnemia, but no illness, after the normal incubation period. This was despite the fact that the amount of virus in the pooled plasma was comparatively small, being undetectable by gel diffusion methods and having a titre of only 1 in 10 by complement fixation. In some sera as much as 1 % of the serum protein consists of Australia antigen and 1 ml may contain 1013 particles (Almeida et al. 1969) , enough to provide 2000-3000 particles for every human being.
The situation, then, is that invisible amounts of blood may contain an infectious dose of serum hepatitis virus and there is hardly a dental procedure in which instruments do not become slightly contaminated with blood. In oral surgery the instruments, hands, gown, rinse bowl and occasionally the dental unit and surgery furniture may become grossly contaminated with blood. Serum hepatitis is clearly an occupational hazard and it is, perhaps, surprising that we do not all contract the disease early in our careers. About 0.1 % of people in the UK are believed to be carriers of Australia antigen and, if we assume that the 12 500 dentists engaged in private practice treat 20 patients per day then it appears that 250 carriers are treated each day. This increased exposure to serum hepatitis virus results in a higher carriage rate among dentists (Jones et al. 1972 , Glenwright et al. 1974 . In a recently reported study of a group of health workers (Lewis et al. 1973) , of which dentists constituted 3%, it was found that 0.8% were positive for Australia antigen and 16.0 % had antibody to the antigen, compared with rates of 0.4% and 8.7% respectively in the group of carefully matched controls. Applying these rates to the 18 756 dentists in the 1974 register we find that 150 would be expected to be carriers and 3000 to have antibody to serum hepatitis virus. I am sure we would all agree that one ought to be able to receive dental treatment without at the same time receiving a mini-transfusion from some previous patient, or the dentist, or one of his staff. To this end, not only must instruments be properly sterilized and pre-sterilized items correctly used, but blood must be regarded as the potentially infectious material it really is. The dentist should always wear gloves whenever he has a cut or other lesion of the hands. If there is a risk of blood being splashed on to the face a mask and spectacles, or visor, should be worn. A wash bottle containing fresh, strong hypochlorite solution (10 000 parts/106 available chlorine) should be available for treating areas which become contaminated with blood. A disadvantage with hypochlorite is that it may corrode metals other than stainless steel; a suitable alternative is 2 % buffered glutaraldehyde. The dental nurse should be provided with heavy duty rubber gloves for handling bloody instruments, and the sink where these instruments are washed and items such as aspirator bottles and rinse bowls should be regularly washed down with hypochlorite or glutaraldehyde. Needles and other sharp disposable items should be placed in rigid containers and bloody swabs and similar materials in impermeable waste bags. The arrangements for final disposal of materials contaminated with blood are problematical and unsatisfactory in many dental practices. A little bleeding so commonly occurs during dental treatment that most dentists become indifferent to contamination with blood. The hazard inherent in this attitude must be appreciated and much greater care exercised.
